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ABSTRACT
Objective: Given that a cohort effect is rarely mentioned as one of the possible 
contributors to the increased incidence of childhood-onset bipolar disorder in 
the United States, we reexamined evidence for the phenomenon within our 
outpatient Bipolar Collaborative Network.
Methods: 968 outpatients (mean age, 41 years) with DSM bipolar disorder 
from 1995 to 2002 from 4 sites in the United States and 3 in the Netherlands 
and Germany (abbreviated as Europe) gave informed consent and provided 
detailed demographic, illness, and family history information on a patient 
questionnaire. Family history of bipolar disorder, depression, suicide attempt, 
alcohol abuse, substance abuse, and “other” illness was collected for each 
parent and the 4 grandparents. Age at onset and family history of illness 
burden were then assessed as a function of the age of the patient at network 
entry.
Results: Data for patients aged 35 years or older (n = 613) were included in 
the first analysis. Compared to older patients, those who were younger when 
they entered the network had an earlier age at onset of their bipolar disorder 
(r = 0.33, P < .001). Similarly, the youngest patients at entry (representing the 
most recent cohorts) had parents and grandparents with more psychiatric 
illness than patients born in earlier cohorts (n = 968).
Conclusions: These preliminary data, taken with the substantial literature, 
suggest a cohort effect for earlier age at onset of bipolar disorder and greater 
burden of psychiatric disorders in 2 generations of direct progenitors of our 
patients. The resulting likely increase in severity of bipolar illness in future 
generations based on this earlier age at onset and increased familial loading, 
particularly in the United States, deserves focused clinical and public health 
attention and attempts at amelioration.
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When investigators cite the many potential 
reasons for the apparent increase in 

childhood-onset bipolar disorder,1 particularly 
in the United States, the considerable evidence 
in the literature for a cohort effect is typically 
not referenced. Lange and McInnis2 reviewed the 
literature about the existence of a cohort (year 
of birth) and anticipation (generational) effect. 
They found considerable evidence to support the 
existence of both. In the cohort effect, each birth 
cohort since the early 1900s appears to have had 
an earlier age at onset and increased incidence 
of unipolar depression and bipolar disorder. In 
addition, many studies have documented an 
anticipation effect of approximately 10 years’ earlier 
onset of bipolar disorder in the offspring compared 
to the parental generation.2 While a cohort effect 
can sometimes contaminate an anticipation effect, 
Visscher et al3 found statistically significant support 
for both effects. More recently, Chengappa et al,4 
Parker et al,5 and da Silva Magalhães et al6 have 
continued to find evidence of a cohort effect.

Kessler et al7 reported a strong cohort effect 
for any affective disorder in his World Health 
Organization survey of 85,052 individuals, with 
each of the 17 countries included showing a 
cohort effect. Similar results were seen by Viana 
and Andrade.8 Wittchen and Uhmann9 reported 
a striking cohort effect for major depression. 
Kessing et al10 report a doubling of the incidence 
of childhood bipolar disorder in Denmark from 
1995–2003 to 2004–2012, but no evidence of an 
earlier age at onset and stated that, “child bipolar 
disorders are rarely diagnosed in Denmark.”

An early age at onset of both unipolar depression 
and bipolar disorder has been consistently 
associated with a more difficult and adverse course 
of illness into adulthood.11–18 Thus, early onset 
may be both a marker of a more severe illness 
and a portent of many other difficulties, including 
anxiety and substance abuse comorbidity, more 
affective episodes, more rapid cycling, and more 
treatment resistance.11,15–18

In our comparison of bipolar patients from 
the United States and those from the Netherlands 
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 ■ Given the ambiguities about the incidence of and trends 
for increases in childhood bipolar disorder, further 
assessment of the potential contribution of a year of birth 
(cohort) effect is timely.

 ■ Our data and those in the literature suggest that more 
recent birth cohorts (ie, patients younger at study entry) 
have a higher incidence of early-onset bipolar disorder 
and more positive family history of psychiatric illness, 
both of which are consistent with a cohort effect and the 
likely further increased vulnerability in future generations.

 ■ This evidence of a cohort effect suggests that efforts 
should be made to better identify those at highest risk 
and those with early prodromal syndromes so that 
effective early treatment interventions can be studied and 
utilized in an attempt to ameliorate or reverse this time 
trend and its associated greater illness adversity.

Clinical Points

Table 1. Demographics Characteristics of the Whole Patient 
Population (N = 968) and Those Aged 35 Years or Older 
(n = 613, data for whom were used in the age at onset 
analysis)a

Variable Entire Population Patients Aged ≥ 35 Years
Female 56.7 53.0
Age at entry, mean, y 41.7 48.3
White 91.5 92.7
Age at onset, mean, y 19.4 21.1
Anxiety disorder present 39.9 40.8
20+ episodes 80.3 84.2
Rapid cycling 64.1 65.1
Childhood abuse 53.4 54.4
Alcohol abuse present 26.4 28.3
Drug abuse 31.0 30.5
aAll values except for the mean values are percentages. 

and Germany (abbreviated here as Europe), we found that 
illness in US patients was more severe and more complex.18 
There was a greater incidence of parental and grandparental 
mood disorders and other disorders in the United States19 
as well as psychosocial adversity in childhood.20 The 
observations of more early onsets of illness in the United 
States than in Europe in our bipolar network have been 
replicated by Bellivier et al21 and Etain et al.22 Evidence from 
epidemiologic studies that included a diagnosis of bipolar 
disorder not otherwise specified (NOS) in the findings also 
supports a higher incidence of childhood-onset bipolar 
disorder in the United States than in many other countries.23 
Similarly, if one examines prospective studies of children at 
risk for psychiatric illness because of a parent with bipolar 
disorder, one finds that those studies based on populations 
from the United States have consistently higher incidence of 
a childhood-onset bipolar disorder than those from Europe 
or Canada (as reviewed by Post et al19). For example, while 
Birmaher et al13 and Nurnberger et al24 found a considerable 
incidence of childhood-onset bipolar disorder in their US 
high risk studies, Duffy et al,25 for example, in a Canadian 
population found bipolar disorder was rare in their cohort 
before late teenage years or the early 20s.

In examining the burden of illness in grandparents 
compared to parents and siblings of our bipolar probands, 
we found indirect evidence for a possible cohort effect in 
that parents of our patients were reported to have greater 
amounts of overall psychiatric illness burden than the 
grandparents, suggesting that the more recent parental 
generation had a higher incidence of multiple illnesses 
than the prior generation. These data and the more direct 
evidence of a cohort effect in the literature2–6 led us to 
reexamine findings in our network that might provide more 
specific evidence of a cohort effect. To do this, we examined 
whether patients who were younger at age at entry to the 
network had an earlier age at onset compared to those who 
were older at entry. We also hypothesized that younger 
patients at entry (representing more recently born patients) 
would have a higher total burden of illness in their family 
members (parents and grandparents), that is, that these 
direct relatives of the most recently born patients would have 

more unipolar and bipolar disorder as well as multiple other 
illnesses compared to relatives from earlier epochs.

METHODS

The Bipolar Collaborative Network was funded by the 
Stanley Foundation from 1995 to 2002, and patients were 
recruited and studied during this period. All outpatients 
provided written informed consent for naturalistic follow-up. 
Outpatients (N = 968, mean age = 41 years) with bipolar 
disorder (75% bipolar I; 21% bipolar II; 2% schizoaffective, 
bipolar subtype; and 2% bipolar NOS) were recruited from 
advertisements and local clinics in 4 cities in the United 
States (Los Angeles, California; Dallas, Texas; Cincinnati, 
Ohio; and Bethesda, Maryland) (n = 676) and 3 in Europe 
(Utrecht, the Netherlands; and Freiburg and Munich, 
Germany) (n = 292) and diagnosed via Structured Clinical 
Interview for DSM Disorders administered by trained 
clinicians and research assistants. Patients completed self-
rated questionnaires on their retrospective course of illness, 
demographics, stressors in childhood, and age at onset of 
bipolar disorder, described as the age at the onset of the 
first major depressive episode associated with dysfunction 
or the first manic or hypomanic episode (see Table 1).15,18,26

Each parental diagnosis was rated by the proband as 
definite, likely, unlikely, or not present, and a definite or likely 
rating was taken as a positive diagnosis for that parent.18,19 
The diagnoses rated included unipolar depression, bipolar 
disorder, history of a suicide attempt or completed suicide, 
alcohol abuse, drug abuse, and “other illnesses” with the 
statement that they might include, for example, an anxiety 
disorder. The same ratings were also used for assessment 
of both maternal and paternal grandparents, any of the 
patients’ siblings, and any of the patients’ children. The 
specific distribution of each of these separate illnesses in 
the parents and grandparents is presented elsewhere.27

We examined the overall burden of all of these psychiatric 
difficulties in parents and grandparents together (and in the 
parents and grandparents separately) in relationship to age 
of the bipolar patient (proband) at network entry (mean 
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Figure 1. Decrease in Age at Onset of Bipolar Disorder in 
More Recently Born Patients Among Participants Aged  
35 Years or Older

Figure 2. Mean Number of Total Family Illnesses by  
Birth Cohorta
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aThe number of subjects in each decade is as follows: 1910–1919, n = 1 
(and thus omitted from the figure); 1920–1929, n = 20; 1930–1939, n = 50; 
1940–1949, n = 196; 1950–1959, n = 256; 1960–1969, n = 270; 1970–1979, 
n = 160; 1980–1989, n = 14.

age = 41 years; range, 17–81 years). When we examined age 
at onset of our probands as a function of their age at network 
entry, we arbitrarily chose to include only patients who were 
35 years or older (n = 613), as patients younger than that 
would artificially and by necessity have an earlier age at onset 
of their bipolar disorder. For example if a patient was 25 years 
old at network entry, he or she could not have an age at onset 
of bipolar illness in late adulthood.

Statistics
The cohort effect was examined in 2 distinct ways. The 

Pearson r was used to correlate the participant’s age at 
entry to the network with their age at onset of their bipolar 
disorder and with their family history of illness. Participants 
were also binned by decade of birth and a 1-way between-
subjects ANOVA was used to examine the relationship 
between decade of birth and the outcome variables.

RESULTS

As hypothesized, those from the most recent cohorts 
(aged 35 to 44 years at network entry) compared to those 
from earlier cohorts (aged 65–74 years and 75–80 years [or 
older] at network entry) did had significantly earlier ages at 
onset of their bipolar disorder. The Pearson r correlation was 
significant in the overall patient population (r = 0.33, n = 613, 
P < .001) and, as well, separately in both the US patients 
(r = 0.29, n = 436, P < .001) and the European patients (r = 0.47, 
n = 177, P < .001). The cohort effect was also significant in 
both women (r = 0.37) and men (r = 0.36). We also found that 
the mean age at onset decreased linearly as a function of 
the decade of birth from 1920–1929 to 1960–1969, and the 
analysis of variance indicated high significance for those over 
35 years of age (F4,606 = 19.27, P < .0001; Figure 1).

When we examined the burden of psychiatric illness 
in the parents and grandparents of patients from the most 
recent cohorts compared to those who were older at entry 

into the network, we found that the relatives of those who 
were younger at entry had a greater burden of psychiatric 
illness than those older at entry (r = −0.146, n = 885, 
P < .001). This was true both for the illness burden in the 
grandparents (r = −0.18, n = 885, P < .001) and the parents 
(r = −0.08, n = 885, P < .05) when viewed separately. When 
the mean age within the decade of birth was used instead 
of each individual’s age at entry in to the network (Figures 
2–4), the more recent increases in total family overall 
illness (F7,902 = 3.45, P < .005) and total grandparental illness 
(F7,930 = 4.79, P < .001) remained significant, while total 
parental illness became a trend (F7,930 = 1.96, P < .057). The 
reasons for this apparent falloff in total parental psychiatric 
illness in the most recent decade of 1980–1989 is very likely 
related to the small size (n = 14) and large standard error of 
the mean in this subgroup.

DISCUSSION

We found that patients who were younger at the time 
of their network entry (representing the most recent birth 
cohorts) did have an earlier age at onset of their bipolar 
illness compared to those older at entry, consistent with a 
cohort effect in both the United States and Europe. Those 
born from 1920 to 1929 had a mean age at onset of 32 years, 
and the age at onset decreased linearly by decade to a mean 
of about 17 years in those born from 1960 to 1969. Since 
there was a possible confound in these findings, as very 
young patients at entry would have to have earlier ages at 
onset of illness, we limited the analysis to those 35 years and 
older at entry.
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Figure 3. Mean Number of Parental Illnesses by 
Birth Cohorta

aThe number of subjects in each decade is as follows: 1910–1919, n = 1 
(and thus omitted from the figure); 1920–1929, n = 20; 1930–1939, n = 50; 
1940–1949, n = 196; 1950–1959, n = 256; 1960–1969, n = 270; 1970–1979, 
n = 160; 1980–1989, n = 14.
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Figure 4. Mean Number of Grandparent Illnesses by  
Birth Cohorta
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aThe number of subjects in each decade is as follows: 1910–1919, n = 1 
(and thus omitted from the figure); 1920–1929, n = 20; 1930–1939, n = 50; 
1940–1949, n = 196; 1950–1959, n = 256; 1960–1969, n = 270; 1970–1979, 
n = 160; 1980–1989, n = 14.

However, no such artifact would be at play if we looked at 
illness in parents and grandparents as a function of any age 
at entry of our bipolar patients. Here again, we found that 
relatives from earlier cohorts (ie, relatives of patients who 
were older at entry) had lesser amounts of psychiatric illness 
than relatives of the younger patients (most recent cohorts). 
These data are consistent with those of Kessler et al,7 who 
found cohort effects for mood, substance abuse, and anxiety 
disorders in the general population of 17 different countries, 
and similar findings were reported in Brazil.8

Before we discuss these data and their implications, 
several limitations of this study need to be addressed. 
The family history data were based on answers from a 
questionnaire filled out by the bipolar patient and were 
not based on direct interviews of the family members. It is 
also possible that there are age-related memory biases such 
that younger patients are able to remember illness of their 
relatives better than older patients because of recency effects. 
However, in the study by Viana and Andrade,8 findings of 
cohort effects for mood, anxiety, and drug abuse disorders 
remained significant after controlling for time of disorder 
onset in the lifespan and age at interview. Another potential 
artifact could be that more illness in recent cohorts would 
be recognized since psychiatric illness was becoming less 
stigmatized, and this lesser stigma could generate a bias in 
favor reporting more illness in recent cohorts. One could also 
argue that in families with more illness in the relatives, one 
might be more cognizant of early symptoms and recognize 
the illness earlier.

While one could argue that early onsets of mania were 
poorly recognized until recently, this is less likely to be the 

determining factor for the cohort effect seen here since we 
found a similarly robust cohort effect when we examined the 
ages at onset only for depression (r = 0.31). Moreover, the age 
at onset of a first depression assessed by detailed clinician-
derived life chart methodology in a different population 
of inpatients with affective disorders also showed a cohort 
effect with progressive earlier ages at onset of illness in the 
youngest patients.28

Mitigating these potential limitations is the fact that 
our findings parallel those in many other studies using 
different methodologies2 and that our findings were 
replicated in patients from both the United States and the 
European populations, which have very different illness 
characteristics,18 different health care systems, and access to 
health care. In addition, the incidences of various psychiatric 
illnesses reported in the parents of the patients from the 
United States were highly similar to those found by Birmaher 
at al,14,29,30 which were obtained with direct interviews.

Another potential limitation is the nature of the 
population in a tertiary care academic research setting, 
which could limit the generalizability to other populations of 
patients. Against this view are the findings of a cohort effect 
in both the more ill patients from the United States as well 
as in the less ill European patients, and that there were few 
exclusions for network entry beyond active substance abuse 
requiring treatment in another facility. Moreover, cohort 
effects were also seen in the large epidemiologic samples 
of Kessler et al7 and in other epidemiologic data of Viana 
and Andrade8 and Wittchen and Uhmann,9 suggesting the 
likely generalization to other populations ascertained in 
an unbiased fashion. Another potential concern could be 
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that more ill patients were recruited to the network more 
recently. However, this would be an unlikely explanation as 
recruitment of patients spanned only a brief period of time 
from 1995 to 2002.

Nonetheless, given these potential limitations, the 
findings of this study should be considered preliminary 
and in need of replication with other methodologies and 
in other populations. Yet, our findings are consistent with 
a large literature (cited in the introduction) documenting 
the existence of cohort effects in both unipolar and bipolar 
disorder and anticipation effects at least in bipolar disorder. 
As such, discussion of the potential mechanisms involved 
and the clinical and theoretical implications would appear 
warranted.

Early- compared to late-onset bipolar illness clearly carries 
a more adverse prognosis for long-term outcome.11,13–16,19 
The risk factors for early-onset bipolar illness have been best 
established for (1) genetic loading and (2) environmental 
factors such as psychosocial stress in childhood. Assortative 
mating could also play a role in increasing genetic loading, 
and we have seen a more than 3 times greater frequency 
of assortative mating (mostly those with bipolar disorder 
marrying a spouse with unipolar depression) in the United 
States than in Europe.18,19 Another psychosocial source of 
increasing genetic loading in more recent cohorts is a shorter 
duration of time between birth cohorts in those at highest 
risk for psychiatric illness compared to those at lowest risk.31 
Genetic risk (psychiatric illness in parents and grandparents 
of patients with bipolar disorder) has been associated to an 
earlier age at onset of bipolar disorder, and early-onset illness 
has been suggested as a separate and more virulent form 
of the illness.32 Consistent with this view is the finding of 
Priesig et al33 that only early-onset bipolar illness conveyed 
increased risk of bipolar disorder to the next generation.

Finally, new data suggest that epigenetic effects can 
have 2 types of transgenerational influences: (1) because of 
exposure of the offspring to parental illness and its associated 
behaviors and stressors and (2) even in the absence of direct 
contact or interaction with the next generation (apparently 
mediated by epigenetic alterations that persist in sperm or 
oocyte germ cells).30 Thus, behaviorally based epigenetic 
effects related to parental illness, stressors, or substances 
of abuse could be supplemented by germ cell conveyance 
of vulnerability from the previous generation. Such a 
contributing germ cell epigenetic mechanism has not been 
previously discussed or postulated as a possible contributor 
to the cohort effect, but such a possibility deserves further 
exploration, particularly since multiple illnesses, including 
substance abuse, also show cohort effects6,7 and contribute 
to vulnerability to bipolar disorder.

Substantial data suggest that bipolar disorder is 
polygenetic,31,34,35 consistent with our recent findings36 that 
other illnesses beyond those of the affective disorders in 
family members of our probands very likely contribute to 
early onset. Antypa and Serretti37 also reported that patients 
with a positive family history of any mood disorder had an 
earlier age at onset and more severe form of bipolar disorder.

Thus, one must ask whether the incidence of these other 
illnesses that contribute to the risk of bipolar disorder in the 
offspring is also increasing in the population. The evidence 
is robust for increases in attention-deficit/hyperactivity 
disorder38 over the past century and very likely is also positive 
for alcoholism and drug abuse. Kessler et al7 found these time 
trends or year of birth effects for multiple illnesses in their 
large epidemiologic study. The effects were particularly large 
for the affective disorders and substance abuse, while they 
were smaller but still significant for the anxiety disorder. 
Similarly, Viana and Andrade8 in São Paulo, Brazil, showed 
the biggest cohort effect for bipolar disorder (OR = 14.8) and 
unipolar depressive disorder (OR = 13.9), followed by drug 
abuse (OR = 9.5) and any anxiety disorder (OR = 2.1). da Silva 
Magalhaes et al6 also showed a cohort effect for alcohol and 
substance abuse in addition to age at onset in patients with 
bipolar disorder.

Lin et al32 suggested a genetic relationship between 
substance abuse and early-onset bipolar disorder, such that 
the recent increases in substance abuse could be contributing 
to cohort effects in bipolar disorder. Thus, since a positive 
family history of multiple psychiatric disorders appears to 
be contributing to early-onset bipolar illness and there are 
apparent cohort effects for many of these disorders (such 
as anxiety and substance abuse disorders), as well as mood 
disorders,7,39 the cohort effects observed here for age at onset 
may be in part based on coexisting cohort effects for multiple 
psychiatric disorders and their cumulative impact on early 
onset. On the basis of direct interviews of 2,289 relatives of 
523 patients with affective disorder, Klerman et al39 found 
progressive increases in rates of depression and earlier ages 
at onset of depression in successive birth cohorts throughout 
the 20th century.

The data supporting a cohort effect and to whatever extent 
an anticipation effect is also in play2 have grave implications 
for the earlier onset, higher incidence, and more complex and 
treatment-refractory course of illness in our current patients 
and their future generations. Bipolar disorder is already one 
of the leading causes of disability, suicide, economic losses, 
and markedly truncated number of years of life expectancy 
(years lost primarily because of cardiovascular disorder). The 
incidence of bipolar disorder in the US population is already 
high (in the range of 3% to 5%), with some two-thirds of the 
patients having onset in childhood and adolescence.11,18

To the extent that there is transgenerational genetic and 
epigenetic transmission of the disorder exacerbated by cohort 
and anticipation effects, the situation is not only unlikely to 
improve, but on the contrary is likely to deteriorate further. 
As such, it appears that new approaches to clinical and 
public health efforts are in order and need to be mounted on 
multiple fronts.

One might start by screening children at highest risk and, 
if they are ill, treating them appropriately for their emerging 
symptoms.8,40 Psychotherapeutic interventions have proved 
effective for those at high risk with prodromal syndromes,41,42 
and study of safe potentially effective early interventions 
such as omega-3-fatty acids and N-acetylcysteine would be 
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particularly justified. The view of the need for long-term 
maintenance of pharmacoprophylaxis after a first or second 
episode of bipolar disorder needs wider public promulgation 
and psychoeducational emphasis for affected families. 
Compared to treatment as usual, specialty clinic treatment 
for only the first 2 years results in a much more benign course 
of illness during the next 6 years of follow-up after a first 
hospitalization for mania.43 The equivalent of this specialty 
clinic treatment (providing post-hospitalization transitional 
guidance, illness education and monitoring, psychotherapy, 
and expert pharmacotherapy) should be made available to 
the majority of patients in the United States rather than only 

to the small minority who currently receive this integrated 
multimodal care or the 20% of adolescents with a bipolar 
spectrum disorder who receive any care at all.44

Even if no cohort and anticipation effects existed, the 
current crisis of inadequate approaches to research on and 
treatment of bipolar disorder in the United States is already 
of staggering proportions.18,40,45–47 Given the likelihood of 
increasing difficulties in future generations based on a host 
of factors driving the likely cohort effects seen here and in 
the literature, the costs of early-onset bipolar disorder and 
its pernicious course will greatly worsen unless appropriate 
therapeutic interventions are generated and delivered.
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